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by 


Ao iPierre Cloutier 
and Bernard Fortin 


The Economic Council of Canada was established in 
1963 by Act of Parliament. The Council is a crown 
corporation consisting of a Chairman, two Directors and 
not more than twenty-five Members appointed by the 
Governor in Council. 


The Council is an independent advisory body with 
broad terms of reference to study, advise and report on a 
very wide range of matters relating to Canada’s econom- 
ic development. The Council is empowered to conduct 
studies and inquiries on its own initiative, or if directed 
to do so by the Minister, and to report on these activi- 
ties. The Council is required to publish annually a 
review of medium- and long-term economic prospects 
and problems. In addition it may publish such other 
studies and reports as it sees fit. 


The Chairman is the Chief Executive Officer of the 
Council and has supervision over and direction of the 
work and staff of the Council. The expenses of the 
Council are paid out of money appropriated by Parlia- 
ment for the purpose. 

The Council as a corporate body bears final responsi- 
bility for the Annual Review, and for certain other 
reports which are clearly designated as Council Reports. 
The Council also publishes Research Studies, Discus- 
sion Papers and Conference Proceedings which are 
clearly attributed to individual authors rather than the 
Council as a whole. While the Council establishes gener- 
al policy regarding such studies, it is the Chairman of 
the Council who bears final responsibility for the deci- 
sion to publish authored research studies, discussion 
papers and conference proceedings under the imprint of 
the Council. The Chairman, in reaching a judgment on 
the competence and relevance of each author-attributed 
study or paper, is advised by the two Directors. In 
addition, for authored Research Studies the Chairman 
and the two Directors weigh the views of expert outside 
readers who report in confidence on the quality of the 
work. Publication of an author-attributed study or paper 
signifies that it is deemed a competent treatment worthy 
of public consideration, but does not imply endorsement 
of conclusions or recommendations by either the Chair- 
man or Council members. 


Etabli en 1963 par une Loi du Parlement, le Conseil économique 
du Canada est une corporation de la Couronne composée d’un 
président, de deux directeurs et d’au plus vingt-cing autres membres, 
qui sont nommés par le gouverneur en conseil. 


Le Conseil est un organisme consultatif indépendant dont le 
mandat lui enjoint de faire des études, donner des avis et dresser des 
rapports concernant une grande variété de questions rattachées au 
développement économique du Canada. Le Conseil est autorisé a 
entreprendre des études et des enquétes, de sa propre initiative ou a 
la demande du Ministre, et a faire rapport de ses activités. Chaque 
année, il doit préparer et faire publier un exposé sur les perspectives 
et les problémes économiques a long et 4 moyen termes. I] peut aussi 
faire publier les études et les rapports dont la publication lui semble 
opportune. 

Le président est le directeur général du Conseil; il en surveille les 
travaux et en dirige le personnel. Les montants requis pour acquitter 
les dépenses du Conseil sont prélevés sur les crédits que le Parlement 
vote a cette fin. 


En tant que personne morale, le Conseil assume |’entiére responsa- 
bilité des Exposés annuels, ainsi que de certains autres rapports qui 
sont clairement désignés comme étant des Rapports du Conseil. 
Figurent également au nombre des publications du Conseil, les 
Etudes, Documents et Comptes rendus de colloques, qui sont explici- 
tement attribues a des auteurs particuliers plutot qu’au Conseil 
lui-méme. Celui-ci établit une politique générale touchant ces textes, 
mais c’est au président qu’il incombe de prendre la décision finale de 
faire publier, sous les auspices du Conseil économique du Canada, les 
ouvrages 4 nom d'auteur tels que les études, documents et rapports 
de colloques. Pour se prononcer sur la qualité, l’exactitude et l’objec- 
tivité d’une étude ou d’un document attribué a son auteur, le 
président est conseillé par les deux directeurs. De plus, dans le cas 
des études ad nom d'auteur, le président et les deux directeurs 
sollicitent l’avis de lecteurs extérieurs spécialisés, qui font un rapport 
confidentiel sur la qualité de ces ouvrages. Le fait de publier une 
étude ou un document a nom d’auteur ne signifie pas que le président 
ou les membres du Conseil souscrivent aux conclusions ou recom- 
mandations contenues dans l’ouvrage, mais plutdt que l’analyse est 
jugée d’une qualité suffisante pour étre portée a l’attention du public. 
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SUMMARY 


Social policy is not a costless endeavour, since it often produces 
inefficiencies in the allocation of resources. For example, 
transfers to persons and taxes used to finance them can modify the 
private return to labour relative to its cost to employers. This 
in turn affects the quantity of labour supplied and demanded in 
the economy. This impacts on the demand for capital and the level 
of output, as well as on government revenues themselves. 


The proposition that social policy often involves a trade-off 
between equity and efficiency is well known. However, most 
studies and critiques of social policies lack analytical tools to 
assess the empirical importance of this trade-off. The computable 
general equilibrium framework offers a promising avenue for 
assessing the effects of these policies both on welfare 
distribution and on economic behaviour. 


General equilibrium models are challenging and sophisticated 
tools with relatively simple structures. They provide indications 
of how the various economic entities interact. Various models, 
such as those described in Pierre Cloutier’s paper, represent the 
point of departure of a lengthy development process. Widely used 
partial equilibrium models designed to estimate the first-round 
impact of policy changes need to be complemented by models suited 
for the estimation of second-round effects. 


Although there are disagreements among economists on particular 
issues, such as labour supply and demand elasticities, the basic 
strength of general equilibrium models lies in their well-accepted 
micro-economic foundations. Despite their limitations, these 
models can nevertheless challenge the results derived from more 
simple methods. In other words, these models produce results that 
cannot be achieved using partial equilibrium models. After the 
initial impact of a policy change, the subsequent economic impact 
resulting from behavioural changes can, to some extent, affect the 
intended outcome of the policy change. Although it is unrealistic 
to expect that the new equilibrium state derived by the model will 
actually be attained, the basic trends are significant. General 
equilibrium models are designed to get some insight into the 
likely result of policies following the adjustments of markets. 

As such they can be viewed as valuable simulation tools for policy 
development. 


In his paper, Pierre Cloutier presents a general equilibrium 
model developed at the Council and a proposal to improve its 
capacity for social policy analysis. 


This model is an adaptation of the model built by B. Fortin and 
H.-P. Rousseau at Laval University. It is based on a static 
general equilibrium model of the Ontario economy using segmented 
linear budget constraints faced by defined groups of taxpayers. 
The households sector is disaggregated in 37 representative 
individuals defined by their socio-economic characteristics. The 
"small open economy" assumption allows production to be aggregated 
into a single sector using capital and three labour categories as 
factors of production. 


In the current version of the model, the level of Unemployment 
Insurance (UI) benefits received by each individual is assumed to 
be constant. As such, the model does not allow the study of 
interactions between UI and other social policy programs on 
individual behaviour and income distribution. The paper by 
Bernard Fortin is an attempt to deal with this limitation. It 
provides a theoretical framework that allows UI parameters to 
affect individual choices in the labour market, while retaining 
the general equilibrium framework approach. 


Under this approach, each participant in the labour market is 
characterized by three parameters: a wage rate, an employment- 
unemployment cycle and the length of the work week. Each 
representative worker chooses his/her preferred participation 
based on the jobs available to him/her. It is shown how UI 
parameters may influence this choice. The author distinguishes 
two UI programs, where one plays the role of a payroll tax and the 
other, a wage subsidy. 


The paper further provides a procedure for setting the basic 
parameters of the model, and includes a discussion of the 
empirical results relating to the values of these parameters. 


The author considers various extensions of the basic model 
selected, in particular, a simple approach incorporating 
involuntary unemployment into the model. Finally, in the last 
section, he shows how the model could be modified to make it 
possible to simulate the impact of the Forget Report 
recommendations. 
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FOREWORD 


The development of analytical tools to assist decision-makers in 
choosing among competing policy options has always been a primary 
objective of the Economic Council of Canada. In the field of 
social policy there has been, over the last several years, an 
increasing interest in the development of general equilibrium 
models that would capture long run impacts, taking into account 
behaviourial adjustments, of any actual or proposed policy change. 


We are pleased, therefore, to contribute to the growing 
literature in this area by releasing papers prepared for the 
Council by Bernard Fortin, Professor of Economics at Laval 
University and A. Pierre Cloutier, formerly from the Economic 
Council of Canada, and now at the Federal Department of Finance. 
The paper developed by Pierre Cloutier builds upon previous work 
of Bernard Fortin and H.-P. Rousseau at Laval University. The 
paper by Professor Fortin represents a further refinement of that 
model. 


The appeal of such models is clear: they are firmly based upon 
economic theory, and allow for an iterative market clearing 
process based upon assumptions regarding behaviourial adjustment. 
While these models are conceptually simple, they require 
considerable skill in their structural development, particularly 
when incorporating the design of social programs such as 
unemployment insurance. 


Such models do invite considerable debate over the magnitude of 
assumed behaviourial adjustment, particularly labour supply 
elasticities. However, even in this regard, the models are useful 
in that because of the manner in which these models disaggregate 
the household sector of the economy, sensitivity analysis can 
highlight which behaviourial assumptions are most critical and 
deserving of further empirical research. 


The models developed by Pierre Cloutier and Professor Fortin 
represent major contributions in this field, and we at the Council 
wish to encourage, and indeed participate in, the further 
development of this potentially powerful policy relevant research 
tool. 


Judith Maxwell 
Chairman 


ad Seek at? tere 
- - wpekedh Ciige Levene ts somejoieve> « . 
As as mer!) er eit (b cer n'y sI7Ga> | 
Pug i a aes Yee aes ae 
ropnsis gpa TBs | Was: — ad sade o > 2 » * ans 
: t aiooy MAT 8 BGI INGE OF Wack a reds pemate. | 


7 
a is ; ~% 34 “se <é a eo , 


a 4 uv 76 Ar v6 ort. e2n3 
f een ve : Weer ae =< Su 4 \ 1 ~s a 3% i nated wir 


ainunros Bar MESS tats. «So 4duus P. pe 
1’ Me i: 3 we Eedne? 36 f 


; enee_t — “mn? =, —_* : hs 
gdaew duc bees y tue : =o foLev 
@4T «Ved an , ry ry > @ an 
Jaais 30 b at» cy . 


: AY aa OAS 
. ‘¢ noc UN ugha ete: ; 
= rie ; 2 > eletod eae. 


7 be 
sidered ; 


. sats nes - ‘ , -—~ 
= bib as ‘ fs ; sted 300n.'£ af 
4 } ; bs »y* Inoayo lq 2 
~_ @ ) he » 
10 vivre j é labo 
ta “4 ; one é gsc E 
ivteav gis pd. snlsio 
a2 Goa? Oe? oe e B5eacd 7 
CAD (Wes a Tae isodesued 
+ p 7 de, \ 
Dru F ; Ld 4 % 


abtuot . jeleveh alehomn et 
bisveces eff . a ‘as Jere zy 
iwed*=,,* | ae 4S 2y00 ne os fi 

a e in 2 os « "| ari be th 7 Ma 


ACKNOWLEDGMENTS 


The authors would like to thank Marcel Bédard, Sylvester Damus, 
Denis Gauthier, Pierre Lefebvre and Lars Osberg, for the extremely 
helpful comments offered during a discussion of these papers at 
the Economic Council, as well as for their subsequent additional 
suggestions. Thanks are also due to Louis Eeckhoud for his advice 
and comments. We are particularly thankful to Jac-André Boulet, 
who not only organized the process for the preparation of these 
papers, but also contributed to their intellectual substance. As 


always, however, errors and omissions remain the responsibility of 
the authors. 


Vil 


iL A COMPUTABLE GENERAL EQUILIBRIUM MODEL 
FOR THE STUDY OF THE TAX-TRANSFER SYSTEM 
by A. Pierre Cloutier 


iseerantroduction 


The general equilibrium (G.E.) model developed at the Economic 
Council of Canada (ECC) to study the tax-transfer system is an 
adaptation of the model built by B. Fortin and H.-P. Rousseau (FR) 
to assess the efficiency and redistribution effects of reforms 
proposed in the Quebec White Paper on the Personal Tax and 
Transfer System (FR, 1984). The model has been adapted for 
Ontario and plans are to replicate this exercise. for other 


Canadian provinces. 


In the development process, significant changes were made to the 


earlier Fortin-Rousseau model: 


~ the solution algorithm has been revised; 


- the non-differentiability (or segmented linearity) of the 


budget curves has been retained; 


- the husband and wife labour supply optimization process has 


been modified to account for the Canadian individual income 


Sate Shee 


tax filing system and to allow for the reverse sequencing of 


decisions affecting husband and wife labour supply; 


- a peripheral accounting model has been constructed to easily 
and precisely derive the segmented linearity and non-convex 
budget constraints imposed on households and individuals by 


the tax-transfer system and potential reform measures; 


- additional software was developed to convert the accounting 
model output to a format compatible with the G.E. model 


requirements. 


The G.E. model, the accounting model and related software run at 
no computing cost, since they are fully adapted to a micro- 


computer environment. 


The G.E. model is a one-period general equilibrium model with 
the following features: a provincial economy open to trade; a 
defined tax-transfer system; a work force disaggregated into 37 
representative individuals (11 singles, 8 single-parent families 
and 9 two-parent families); and 3 categories or skill levels of 
labour. This allows the analyst to compile distributional 
information. Each individual is assigned to one of the three 
labour skill levels (income classes) so that individual labour 


supplies can be aggregated into three labour skill inputs. 


Se 


The disaggregation of the household sector and the precise 
modelling of the individual budget curves (the net tax curves) 
currently determine the size of the model. With 37 individuals 
and about 30 segments per individual budget constraint, it may be 
inherently unsatisfactory for those who need timely policy advice. 
However, the current model and its peripheral software have been 
designed to minimize the time and cost required to run tax- 
transfer scenarios. Currently, a tax-transfer policy simulation 
can be run on a vintage IBM-PC or compatible by a trained person 
in as little as two days. (The more extensive the tax-transfer 
policy simulation, the longer it takes to obtain final results.) 
Sensitivity simulations for the labour supply parameters can be 


derived using a PC in a matter of minutes. — 


The G.E. model can be used to evaluate tax-transfer policy 


options on numerous fronts: 


i it can be used for welfare, efficiency and distributional 


analysis; 


a it provides an estimation of the resulting input mix to the 


aggregate production process; 


3 it may be used to determine the direction that government 


outlays may take under a given scenario; 


4 it provides policy makers with substantial details about the 


feedback effects of tax-transfer reforms; 


5 it is probably the best tool at present to evaluate the work 


disincentive effects of tax and transfer systems. 


In addition, it could prove useful to researchers concerned with 
the estimation of various elasticities; through sensitivity 
analysis, they can identify the elasticities for which robust 


estimates are required. 


Many other tools have been developed to investigate the Canadian 
tax-transfer system. However, none of them can be used to analyze 
the interaction between the tax-transfer system, labour supply 
behaviour and the business sector. These other tools are micro- 
simulation models, social accounting matrices (SAM) and disposable 


income accounting models. 


The tools used to assess policy changes on the tax-transfer 


System can be classified into three types: 


a accounting models (DIAM); 
b Statistical models (micro-simulation models); and 
e economic models, including: 


i) input-output models (SAM) 


ii) general equilibrium models. 


Each model type serves a particular purpose: 


- Micro-simulation models can be used to accurately generate 
the distributional analysis of a policy change, assuming no 


behaviourial adjustment to the new policy. 


= Social accounting matrices permit the tracking of economic 
shocks through the impact of multiplier effects in 


appropriate sectors of the economy. 


- Accounting models (DIAMs) are used to generate micro examples 
of the impact of policy changes on household disposable 


incomes (classed by level of income). 


The following sections of this chapter contain an overview of 
the general equilibrium model and typical simulation results. In 
Section 1.2, we give a short technical description of the model. 
In Section 1.3, the construction of the benchmark data set is 
outlined, including the disposable income accounting model, the 
potential data problems and their solutions. Section 1.4 is 
devoted to the main difference between the earlier model and the 
ECC model. In Section 1.5, we highlight a further difference 
between the Fortin-Rousseau model and the ECCs, namely the 


solution program. Section 1.6 discusses the way welfare measures 


are computed. Finally, we present the more technical simulation 


results of the marginal welfare cost of taxing in Ontario. 


1.2 The Specification of the General Equilibrium Model 


The G.E. model comprises three broad sectors: household, 
business and government. These are modeled or represented 


respectively by: 

1 Households, maximizing utility, which are subject to non- 
convex and piecewise-linear budget constraints reflecting all 
the inflection points of the specific net tax structure to 
which is submitted by each representative socio-economic 


characteristic. 


2 A neoclassical cost function assuming constant returns to 


scale and using a (translog) flexible functional form. 


3 A net revenue function aggregating the product of transfer 


payments and locally applied tax rates. 
These sectors are illustrated by three boxes in Figure 1-1. 
1.2.1 The Non-Parametric Assumptions 


1 All disposable income is spent (FR, 1985, p. 10). 


dy 


All stock variables of the personal sector are constant (FR, 


1985, p. 10). 


The provincial economy is price-taking on both the goods and 


Capital markets, (FR, 1985, pp: 9). 


The aggregate exogenous output price is the numéraire, while 
the rental price of capital is fixed in terms of the 


numéraire. 


The structure of sales tax rates is constant (FR, 1985, 


Day Ll) 


The production technology shows constant returns to scale 


(i.e., it is homogeneous and homothetic). 


The supply of capital to the provincial economy is perfectly 
elastic at the international fixed rental price of capital 


(met of the capital: taxes) (FR, 1985, p. 14). 


Capital stock can be owned by residents and non-residents 


(PR, 1985, 0p. 14). 


Following from 2 and 7, the property income for each 


individual is constant (FR, 1985, p. 14). 


=n ee 


10 There is no migration (FR, 1985, p. 15). 

11 The labour supply of young people (15 to 17 years old) and 
the elderly (65 years old and over) is constant (FR, 1985, 
We. aD ic 


1.2.2 The Equations of the Model 


Although the model may appear to be complex, it is fairly simple 


in terms of its main equations: 


Translog cost function 


Be Cad Ro oe Saar Ay 


Factor price frontier 


0 = Bonet aha ee  ov’AV 


Input derived demand equations 


s = K + Av 


Budget constraints for individuals (37 equations) 


S gecpracegy Mi xatebiescur 


Net income tax functions (over 1,000 equations) 
fs fod (wh ty) 
Virtual incomes (37 equations) 


i .t : 
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Labour supply equations (37 equations) 


Direct utility functions (37 equations) 


U = ((h - C/D) / D) exp [-1-{D(X + ie <)] p (= - h)]j 
D D D 


Utility functions are taken from Hausman (1980), who derived 


them from the linear labour supply equations. 


mae ot Bee 


Government net tax collection 


Ge LN We PS 


1.2.3 Symbols 


S = cost of production (log) 


Cy = a constant 


= the level of production (log) 


K = vector of calibrated coefficients (4 x 1) 

Vv = vector of input prices (log) (4 x 1) 

A = square matrix of the production technology (4 x 4) 
Ky = a calibrated coefficient 

s = | vector of input shares (4 x 1) 

x = individual’s disposable income 

t, = the indirect tax rate 

W = the individual’s wage rate 

h = the individual’s labour supply (hours) 

4 = the individual non-labour income 

. = the individual’s net income tax 

sb = the intercept of the t-th budget segment faced by 


the individual 
i, = the effective marginal tax rate on the t-th budget 
segment faced by the individual 


yt = the individual’s taxable non-labour income 


y* 


ete me 


= the individual’s virtual income 

= a calibrated coefficient specific to the 
individual 

= the individual’s labour supply parameters 

= the individual’s utility index 

= calibrated net tax collection by the public sector 

Stu net income taxes paid 

= payroll taxes paid 

= taxes paid on the returns to capital 


= indirect taxes paid 


The Parametric Assumptions 


The elasticity of substitution between aggregate labour and 
capital is set at 1, as was estimated for Quebec (Corbo and 


DuLouzyr9Z8),. 


It is more difficult to substitute capital for high-skilled 
workers ‘than for low-skill workers (Hamermesh, 1976). 
Consequently, it is assumed that (0,, = 0,, - 0,5 and d,, = 0, 
+ 0,5 where 0,; represents the elasticity of substitution 


between capital i = 4) and the labour skill category (j). 


(PR EeLISS Sip hare. 


ie 


The price elasticity of the total demand for all labour (with 
production constant) is set to -0.7, as was done in the FR 


model (1984, 1985). 


The difference in the price elasticities of the demand for 
workers with various labour skills is set at 0,3 (Hamermesh, 


1976, 1984). Consequently, 


By, = =ivG;2E5> On ele. = -0.4 as assumed in the FR 


model (1985). 


Uncompensated labour supply curves have positive slopes 


(CQ >:0) (FR) 1995, pi 20% 


Individual labour supply elasticities are set as shown in 


Table 1l-l. 
Leisure is considered a normal good (D < 0). 


For three-quarters of the representative individuals, 
uncompensated wage elasticities are taken from the benchmark 
weighted averages used in FR (1985). These elasticities are 
been modified somewhat for the remains of individuals (see 


Section 1.3). 


LIES 


1.3 The Benchmark Equilibrium Data Set 


The model was developed using data for the 1981 Ontario economy. 
No subsequent changes have been taken into account. 

Most parameters of the model are set according to estimates from 
the literature estimates. The remaining parameters are 
calibrated. These include the intercepts of labour supply 
functions, the factor share equations and the factor price. 
frontier. In addition, seven elements of the matrix of 


elasticities of substitution are calibrated. 


The disaggregation of the labour supply side of the economy is 
Similar to the FR model (1984). The three skill categories are 
defined by their income levels i.e., the income levels can be 
taken to represent skill categories. This classification may 
induce some biases especially with further disaggregation of the 
labour force. The G.E. model developed at the ECC can handle any 
classification criteria. This should prove useful with further 


refinements of the data set. 


Table 1-2 shows the source and method used to obtain the basic 


data required by the G.E. model. 


Some adjustments had to be made to the data in order to 


construct a benchmark equilibrium data set; data are rarely 


=o Lh 


consistent with equilibrium conditions. The data were adjusted to 
conform to Provincial Economic Accounts (P.E.A.). For example, 
because the micro data were not consistent with P.E.A. data, some 


parameters were obtained as residuals: 


1 The exogenous labour supply (age groups 15 to 17 and 65 and 
over) was calculated residually by subtracting the 
aggregation of micro data from the aggregate wages, salaries 
and supplementary labour income (including military pay and 


allowances). 


2 Given the provincial net income at factor cost, the aggregate 
labour cost, the value of capital services and the tax rate 
on capital income, the net rental rate of capital is obtained 
residually to comply with the constant returns to scale 


assumption, which implies that Q = wL + rkK. 


Since all residual parameters are ultimately dependent upon the 
quality of the micro data, the source for these data is of crucial 
importance. Due to cost constraints, data from the Survey of 
Consumer Finances (SCF) was used here. In the next version of 
this model, we will use Census data, which is recognized as better 
data source, especially in terms of consistency between hours 
worked and earnings. The wage rates derived from the SCF are 


rough estimates based on reported earnings and hours of work. 


2. 7S. = 


1.3.1 The Disposable Income Accounting Model (DIAM) 


The purpose of constructing the DIAM was to derive basic data 
for the G.E. model. It generates the effective marginal net tax 
rates used to estimate the budget curves for each representative 


individual in the G.E. model. 


The solution of this accounting model is obtained by using 
INTRAN, an algorithm developed by Richard J. Morrison and H. 
Lewis. INTRAN solves the accounting model for all the turning 
points of the net tax curve faced by a user-defined individual. 
Among other things, INTRAN also provides the source of the 
marginal tax change, identifying the changes to social program 
(transfers), tax deduction, premium, exemption or tax credit that 
modify the slope and intercept of the net tax curve. The DIAM 
takes into account federal and provincial personal income tax laws 
and the majority of relevant welfare programs (family allowances, 
family benefits, child tax credits, supplementary aid, Ontario tax 
credits, child care exemptions). The unemployment insurance 
program, health insurance and related programs, and programs for 


the elderly are excluded in this version of the accounting model. 


1.3.2 Basic Assumptions of the Disposable 
Income Accounting Model for Ontario (1981) 


1 The dependent child age structure as reported in the Survey 


of Consumer Finances was modified to fit the parameter 


et 


constraints. Children under 17 years of age in SCF appear in 
the model as children aged 14 years or less. Children aged 
between 18 and 24 years appear as children 18 years and 


older. 


It is assumed that the spouse with the highest income will 
claim the child tax exemption and report family allowances on 


his/her income tax return. 


Social assistance benefits were calculated with data provided 
by Health and Welfare Canada. The result is an 
"approximation of annual social assistance benefits for a 
family in Ontario." A take-up rate of 100 per cent is 
assumed in the results presented in Sections 1.6 and 1.7. 

The methodology for determining the participation rate will 


be refined using SCF information. 


Supplementary needs are established for the dependent child 
allowance and the life insurance allowance. The other 10 
special allowances (such as homeowner repairs, special diets, 
etc.) are not considered because of either a lack of data or 


because the usual beneficiaries are permanently unable to 


work. 
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in Seiwa benefits received by social assistance beneficiaries 
are set at $500 per year regardless of the size of the 
household. This is a temporary assumption. The in-kind 
benefits structure will be refined when relevant data become 
available. An arbitrary portion of in-kind benefits is 
approximated by a declining function of income. However, 
this approximation function is not used for the results 


presented in Sections 1.6 and 1.7. 


Canada Pension Plan contributions cannot yet be a function of 
total contributory earnings of self-employed workers. Since 
no representative individual is yet defined as a self- 

employed person, this constraint is not binding. On average, 
self-employment earnings represent a very small share of the 
total earnings for the representative individual retained in 


the G.E. model. 


Deductions which are not established through formulas are 
estimated with data from "Taxation Statistics" by 
interpolation between income classes. A single interpolation 
for the $0-$50,000 income range was used for the benchmark 
simulation in order to minimize the number of non-significant 
inflection points of the net tax curve and to speed the 
convergence of INTRAN. These deductions include 
contributions made to private pension plans, RRSP, RHOSP and 


union dues. 
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8 Other deductions, such as tuition fees and business 


investment losses, are set at zero. 


9 It is assumed that all allowable expenses related to the 


child care deduction are fully spent. 


10 The federal tax reduction is not transferable to a spouse. 


oe It is assumed that the child tax credit is claimed by the 


wife. 


12 In a two-parents household, it is assumed that OHIP premiums 


are paid by the husband. 


5 Fixed work-related costs are set to zero. 


1.3.3 Data Requirements of the DIAM 


The data on individuals and households required by the DIAM are 


listed in Table 1-3. All data concern the socio-economic 


characteristics of the representative households. 
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1.3.4 Data Problems 


It was found that the microdata assembled from the SCF tape, the 
data generated by the DIAM, the labour supply elasticity 
assumptions and the derived utility functions were not mutually 


consistent. There were two main areas of inconsistency. 


1 Three representative individuals had an income (SCF) which 
implied an effective marginal income tax rate reat than 
100 per cent (according to the rates derived from the DIAM). 
Consequently, the coefficients of the respective labour 


supply equations had the wrong sign. 
This difficulty can be explained by the following factors: 


a The number of hours worked is an average, obtained from a 


number of individuals working different numbers of hours. 


b The static optimization procedure may not be consistent 


with a lifetime optimization. 


c The individuals did not adjust their labour supply 
behaviour as quickly as might have been expected. Two 
years earlier (in 1979) few effective tax rates exceeded 
100 per cent, since the social assistance tax back rate 


was 75 per cent (25 per cent below the 1981 rate). 


d Because of institutional factors, the effective take-up 
rate on social assistance is lower than the rate 


determined by eligibility criteria. 


There were several ways this aspect of the consistency 


problem could be dealt with: 


a The SCF tape information could be read again to split the 
representative individual into two individuals with 


different income levels. 


b The slope of the budget curve could be locally modified 


in accordance with the theoretical constraints. 


c The representative individual could be artificially split 
into two so as to preserve the average number of hours, 


the wage rate and the average non-labour income. 


For pragmatic reasons, the results reported in Sections 1.6 and 
1.7 were generated with solution c. Theoretically speaking, 


solution a is probably the best. 


2 Another consistency problem was discrepancies between the 
result of the optimization process and the observed number of 


hours. Because the budget curves are shaped like saw teeth, 
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the observed number of hours worked corresponds to a lower 


utility index than that of the simulated optimum. 


There are two solutions to this problem: 


a Modify the budget curve by eliminating a segment and 


linearly interpolating between the remaining segments. 


b Re-shape a portion of the indifference curve so that the 
simulated optimum corresponds to the observed number of 


hours. 


The second solution was adopted for the purpose of this version. 
This is equivalent to modifying the labour supply elasticity 


assumptions. 


1.4 The Shape of Budget Curves and the 
Treatment of Two-Earner Households 


1.4.1 Background 


FR (1984, 1985) used polynomial regression to plot the budget 
curves faced by individuals and households. The data used in the 
regressions came from Quebec’s Ministry of Finance. The 
polynomial form smooths out the inflection points in the net tax 


curves. This smoothing was necessitated by the lack of an 
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appropriate solution algorithm in their income tax and transfer 
model. While the non-convexity of the budget set is preserved by 
polynomial smoothing, its piecewise linearity is eliminated. This 
may lead to biases in the results and may slow the solution 
algorithm. For example, it is. known that a polynomial regression 
produces a bias in the net tax curves faced by lower and higher 
income workers. Such biases may be undesirable, especially when 


studying income redistribution. 


In addition, the non-convexity of the budget sets raises the 
possibility of multiple equilibria. This situation requires 
global utility comparisons. When one gets rid of the piecewise- 
linearity of the curve through regression over an arbitrary amount 
of weighted points, some local tangencies crucial in a global 


utility comparison may well be omitted. 


The polynomial approximation of a non-convex and piecewise 
linear budget set implies that the net wage rate changes 
infinitesimally along the budget curve. This is not realistic, 
because individuals do make their labour supply decisions with the 
assumption of constant wage rates over portions (segments) of the 


budget curves. 


Figure 1-2 gives an example of the biases induced by polynomial 
regression. Both a segmented budget curve and a continuous 


polynomial approximation of it are shown. The tangencies are not 


ee ae 


located at the same place, so labour supply decisions would 


inevitably be different under the two approaches (H # HI). 


While not claiming that FR results are biased, I feel there is 
potential for biases in the procedure. They have shown great care 
in estimating the approximate polynomial, and the degrees of the 
polynomials are high enough to capture most marginal tax rate 


changes. 


The modelling of a household disposable income accounting model 
is generally done by fixing either the husband-wife earnings ratio 
or one spouse’s earnings. No attempt was made here to construct 
the solution of the G.E. model with budget curves generated by 
such a household accounting model, with the exception of a 
simplified model (8 individuals) for Ontario (1979). Instead, 
both the husband-wife maximization problems were modeled with the 
sole use of individual net tax functions. (For additional 
information on the derivation of these functions, please consult 


Section. ..1.34,) 
1.4.2 The FR Approach with Household Budget Curves 
Unlike the system in the United States, the Canadian tax system 


imposes limitations on the construction of a household budget 


constraint. In fact, the Canadian system of disjoint income tax 
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filing makes it impossible to model a household budget set without 


making restrictive assumptions. 


FR used such household budget sets in the solution algorithm of 
their G.E. model. For instance, the labour supply decision of a 
wife is modeled as the maximization of her own utility function, 
subject to the household budget constraint. This assumes that her 
non-employment income is augmented by the husband’s gross wage 


pnoeme (FR, Les, p. 22). 


Once equilibrium is reached, the household net tax function is 
used to compute the equilibrium value of the household tax burden. 
Consequently, for any alternative simulation that modifies the 
labour supply of any one spouse, the tax calculation with the 
household tax function is biased by either the fixity of husband- 
wife earning ratio, the fixity of the other spouse’s income, or 
the result of a regression on a set of points gathered from a mix 


of husband-wife earning ratios. 
1.4.3 The Approach with Individual Budget Curves 


In this model, the approach adopted for solving the two-parent 
household labour supply decision problem was to use only 
individual net tax functions. These make the following 


assumptions: 
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z The husband’s net tax schedule (or budget constraint) assumes 
that the maximum level of transfer payments depends on the 


base-case earnings of his wife. 


2 The wife’s net tax schedule assumes that her husband is 


entitled to all family social assistance transfer payments. 


The procedure for solving the two-parent household labour supply 


decision problem is as follows: 


4. Since, according to empirical evidence, the "cross- 
substitution elasticity for the husband’s labour supply is 
not significantly different from zero, whereas the comparable 
elasticity for the wife’s labour supply is usually 
significantly positive" (Killingsworth, 1983, p. 109), the 
husband maximizes his utility function in accordance with his 
budget constraint, assuming his spouse does not work. 


2 The wife then makes her labour supply decision. She 
maximizes her own utility function in accordance with her own 
budget constraint and her non-labour income (and her 
potential income), augmented by the husband’s total net 


income. 


Once private sector equilibrium is reached, the household tax 
burden is calculated as the sum of each spouse’s net tax 


calculation. 


1. 


1. 
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The Solution Algorithm 


How Equilibrium is Reached 


The basic solution of the model proceeds as follows: 


The wage rates of two skill categories are entered by the 


user. 


The third wage’ rate is obtained by solving the factor price 


frontier. 


A labour supply optimization process inspired by Hausman 
(1980) follows, with a global utility comparison for each 


individual. 


The individual labour supply decisions are aggregated, 
following which the corresponding production level (assuming 
the supply of one skill category equals the demand) and the 


factor demands are sequentially solved. 


The supply of capital is set equal to the demand. 


The labour supply and demand of two labour skill categories 


are compared and the two corresponding wage rates are 
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category. The process then starts over with these revised 


wage rates. 


i Once all markets clear, the level of net taxes is compared to 
the budget requirement of the government. Any discrepancy is 
redistributed according to a government reaction function 
(usually as a lump sum tax or transfer). The process is 
repeated until all markets clear and the government budget is 


balanced. 
1.5.2 The Factor-Price Revision Rule (FPRR) 


Once the. individual labour supply optimization problems are 
solved, the labour input supplies are aggregated and the factor 


demands are calculated. 


By comparing factor demands and supplies, factor prices are 


revised according to the excess demand in each input market. 


The factor-price revision rule (FPRR) used must be a smooth 
sign-preserving function of excess demand (Varian, 1978). The 
primary criterion in the choice is usually one of speed in the 


iterative process. 
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The retained adjustment function is 


D-S j 
SE, -DE, 


i Fe aed 4 od bo 
where E, is the labour supply elasticity and E, is the labour 
demand elasticity E, is calculated according to the iteration 


dDp ; . 
process, and E, = ae while E, is assumed constant.? 


This FPRR will not work for all precision levels if the 
aggregate labour supply is perfectly elastic at the equilibrium 
wage. Kinks in the budget constraints are likely to produce such 
occurrences. A revised FPRR could be constructed to deal with a 
potential local infinite elasticity of the aggregate labour 


supply. 
FR (1984, 1985, 1986) used Kimbell and Harrison’s (1984) FPRR. 


1.6 Welfare Calculations 


The waste inherent in a tax distorted general equilibrium can be 
evaluated by summing the Hicksian equivalent variations (EV). 
These EV presuppose the selection of a vector of reference prices. 
Like Diewert (1985), Fortin and Rousseau (1986) selected a price 
vector corresponding to an (arbitrary) Pareto optimal equilibrium 


defined as a lump-sum taxation scheme where each individual pays 
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his benchmark contributions to all taxes (payroll, income, 


indirect and capital taxes net of the implicit guaranteed income). 


The calculation of individual contributions to payroll, income 
and indirect taxes is straightforward. nueee oe in orderecto 
obtain a Pareto optimal equilibrium, the effective capital taxes 
paid by Canadians are distributed to domestic capital owners 


according to their specific share in domestic capital ownership: 


INVY, *t, 
TRCON Te. ae 
where 
TKCONT; = the PmipLicreSconerTbution “cOscapital taxation of 
the j-th consumer; 
INVY; = the investment income of the j-th individual; 
t = the average tax rate-on capital. 


The advantage of using a Pareto optimal set of prices as a 
reference appears to be the ability to measure the waste 
engendered by the benchmark tax-transfer system. However, in 
choosing this approach, the result can only be statements such as 
"the observed net tax structure implies a welfare cost of at least 
$...." The money metric measure remains linked to the choice of 


the Pareto optimal equilibrium. The resulting measure can be 
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interpreted as the sum of the amounts of money the households 
would need to be given at the benchmark set of prices to attain 
the level of utility reached in the specified Pareto optimal 


simulation. 


Alternatively, the welfare loss due to the tax-transfer system 
could be measured as an output difference (evaluated at reference 
prices) between an undistorted tax-transfer equilibrium and the 


distorted equilibrium (Diewert, 1985). 


The welfare cost of a distorted tax-transfer equilibrium is of 
no use to policy analysts or designers. The welfare cost needs to 


be compared to that of a possible reform or scenario. 


In this sense, there may be no need to define a Pareto optimal 
equilibrium. The relative improvement in welfare due to a tax- 
transfer policy reform can be assessed without using a Pareto 


optimal reference price vector. 


Similar to the approach taken by Fortin and Rousseau (1986) and 
Diewert (1985), I made calculations relating to welfare by 


comparing the distorted tax-transfer system to a non-distorted 


Pareto optimal system. 


The Pareto optimum chosen is different from that used by Fortin 


and Rousseau (1986), however. The Pareto optimum selected by FR 
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is based on a uniform per-capita lump-sum tax that finances the 
same level of aggregate public goods and guaranteed income as 
those in the benchmark equilibrium. The optimum used here is 
defined by individual lump-sum taxes that finances the same level 
of public goods and guaranteed income® per household as those 
observed in the benchmark equilibrium. The individual lump-sum 
tax thus corresponds to the amount of tax (transfers) paid 
(received) by each representative individual in 1981. The main 


difference from FRs lump-sum tax is the absence of redistribution. 


The deadweight loss calculation is the sum of minus the 
individual equivalent variations defined in terms of the Pareto 
optimal (P.O.) equilibrium prices. 


DL=2N, [e, 
1 


(WH, UR) - e; (wh, UMD] = ZN, (-EV,) 


where 
Neue the number of individuals represented by 
individual i; 
Wi = the wage rate of individual i at the Pareto 


optimal equilibrium; 


ster in pe 


ul = the utility index of individual i at the Pareto 


optimal equilibrium; 


Cy the utility index of individual i at the benchmark 


equilibrium; 


e,(.) the expenditure function for individual i. 

The treatment of couples in the household deadweight loss 
calculation is similar to FR’s. The husband and wife equivalent 
variations (EV, and EV,, respectively) are added, and the change 
in the husband’s disposable income (DYM) is netted out from the 


result to avoid double counting: 


Di = = N, [-EV.- EV, - (DYH? = DYH®" ) } 


1.6.1 Marginal Welfare Costs 


By raising all effective taxes by 1 per cent (at constant 
behaviour) the marginal welfare cost of the tax-transfer system’ 
is calculated by a (DL, - DL, )/ATAX, where DL, is the deadweight 
loss evaluated by comparing the equilibrium with all taxes raised 
1 per cent to the Pareto optimal equilibrium, and ATAX is the 


amount of additional taxes collected in the economy. 
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By raising effective personal income taxes by 1 per cent, the 
marginal welfare cost of the personal tax-transfer system is 
calculated by a (DL, - DL, )/ATAX, where DL, is the deadweight loss 
evaluated by comparing the equilibrium with personal income taxes 
raised to the Pareto optimal equilibrium, DL, is the deadweight 
loss evaluated by comparing the benchmark equilibrium with the 
Pareto optimal equilibrium, and ATAX is the amount of additional 


taxes collected in the economy (FR, 1986). 


1.7 Results 


The results of the simulation used to calculate the marginal 
welfare costs of the tax-transfer system are presented in 
Table 1-5. A marginal increase in effective income taxes reduces 
the labour supply by 0.08 per cent because of both the larger 
disincentive effects of higher marginal income tax rates and the 


lower opportunity cost of leisure. 


In addition, the aggregate labour supply contraction induces a 
0.09 per cent outflow of capital because of a decreasing 
consumption or output per unit of capital. Meanwhile, the 
substitution of labour for capital puts upward pressure on low- 


and high-skill-wage rates. 


Because of the way the additional tax proceeds are redistributed 


to individuals, low-income individuals experience a welfare gain 
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(Table 1-6) while all other individuals experience a welfare loss 
commensurate with the tax increase and the respective changes in 


leisure time. 


As expected, smaller labour supply elasticities moderate the 


output and employment effect and increase tax revenues. 


Because of the output effect of lower input productivity and 
declining consumption, raising all taxes by a given percentage at- 
constant behaviour (Scenario 2) does not lead to an equivalent 


increase in total tax revenues. 


When base-case labour supply elasticities are used, the marginal 
welfare cost (MWC) of taxes appears to be very high. For example, 
the marginal welfare cost of the personal income tax-transfer 
system is estimated at 156 per cent. That is, for each additional 
dollar of income taxes (or transfer reduction) there is a welfare 
cost of $1.56. On the other hand, the marginal welfare cost of 
all effective taxes is estimated at 85 per cent of the additional 


taxes. 


When compensated and uncompensated labour supply elasticities 
are halved, the MWC of all taxes is reduced to 39 per cent, and 
the MWC of personal tax-transfer system (TTS) works out to 65 per 


cent. 
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When the abatement of the labour supply elasticities is very 


large, the MWC of all taxes is reduced to 9g. 


By simplifying the personal effective income tax structure (by 


arbitrary linear interpolation® 


on the net tax curve for each 
socioeconomic characteristic), the aggregate labour supply is 
expanded by 0.33 per cent and the production level and the 
government revenues are increased by 2.44 per cent. This 
arbitrary simplification of the personal effective tax structure 
entails a welfare loss for most couples at the same time as it 


enhances the welfare of singles and heads of single-parent 


families. 


For this general equilibrium model, unemployment is exogenous 
and the unemployment insurance program does not influence the 
behaviour of labour supply. B. Fortin has proposed a theoretical 
framework and parametric assumptions designed to correct for these 
working assumptions and so permit the simulation of the impact of 
unemployment insurance reform proposals. The next chapter will 


examine this framework. 


2 INCORPORATING UNEMPLOYMENT INSURANCE 
INTO A COMPUTABLE GENERAL EQUILIBRIUM 
MODEL OF TAXES AND TRANSFERS 
by Bernard Fortin 


2.1 Introduction 


Incorporating unemployment insurance (UI) into a general 
equilibrium model of taxes and transfers, such as that developed 
by Fortin-Rousseau (1986), poses some difficult technical 
problems. Because of its very nature, UI cannot be modeled in the 
Same way as social assistance and demogrant programs. For one 
thing, eligibility requirements are quite different for UI than 
for these other programs. To qualify for UI benefits, a person 
must have worked a minimum number of weeks in a reference period 
during hich UI contributions were paid. In‘addition, benefits 
can only be drawn for a maximum number of weeks while unemployed. 
The benefits provided by social assistance and demogrant programs, 
on the other hand, are generally determined on the basis of 
households’ socio-demographic characteristics, income levels and 


assets. 


UI eligibility requirements may thus have a direct impact on the 
movement of workers in and out of the labour market. Theoretical 
Studies (e.g., Mortensen 1977, Burdett 1979, Ben-Horim and 
Zuckerman 1987) have generally opted for a dynamic job search 


framework when modelling these choices. Unfortunately, this 
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approach is not well suited to static general equilibrium models 


defined on an annual basis. 


The strategy proposed here consists of modelling the average 
annual behaviour of an individual as he follows his employment- 
unemployment cycle, although in the cycle itself may be longer 
than a year. I believe that this approach is particularly well 
suited to a computable general equilibrium model, since each 
representative individual used in the analysis stands in for the 


average behaviour of a specific socio-economic class. 


Based on the neoclassical theory of labour supply, this approach 
ties in well with the theoretical framework adopted in the Fortin- 
Rousseau general equilibrium model (FR). In particular, it allows 
taxes and transfers other than UI to be integrated into the model 


in a very natural way. 


Section 2.2 presents the basic theoretical framework used in the 
analysis. Section 2.3 describes how taxes and transfers other 
than UI are incorporated into the model. In Section 2.4, the 
choice of the functional form retained for the utility functions 
is presented. Section 2.5 discusses the choice of the values for 
the labour supply elasticities. In Section 2.6 analyzes a 
simplified version of the model that assumes the length of the 
workweek is exogenous. Section 2.7 presents various extensions to 


the basic model. Finally, in Section 2.8, it is shown how a 


aoe 


slightly modified version of the model could be used to simulate 


the main recommendations of the Forget Report. 


2.2 Unemployment Insurance and Labour Supply 


The proposed framework is an extension of the P. Fortin model 
(1984). This model assumes that working weeks and nonworking 
weeks within the employment-unemployment cycle are the only 
endogenous labour supply variables. In this model, the length of 
the workweek is exogenous. Our proposed approach allows labour 
supply to adjust both at the intensive margin (hours per week) and 


at the extensive margin (weeks). 


It is important to keep these two adjustment margins distinct in 
the model because UI parameters can affect the price of leisure 
during working weeks relative to its price during nonworking 


weeks. 


Thus UI can exert two opposing influences on the choice of 
working weeks and weekly hours of work. In certain cases, as we 
shall see, UI makes it advantageous for the individual to lengthen 
his workweek in order to raise the weekly amount of his UI 
benefits (below the imposed maximum) and yet simultaneously to 
decrease his number of working weeks in order to increase his 


dependency rate on UI (bunching effect). 
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The basic idea behind the Fortin model is to show that, because 


of UI entitlement provisions, the 
constraint depends on the periods 
chosen by the individual. As the 


demonstrates, this approach makes 


efficient leisure-income 
of employment and nonemployment 
author conclusively 


it possible to account simply 


and consistently for the impact of UI on participation rates, 


frequency and duration of unemployment (or joblessness) and the 


various behaviours of persons with strong and weak attachments to 


the labour market. 


hp Optimization Problem 


The individual’s optimization problem is to select K, v, n, d 


and x in order to maximize his utility function: 


u =u (x, n, a) u 


provided that 
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Equation (2) describes the budget constraint. In a complete 
cycle of working and nonworking weeks of total length K, the 
average weekly disposable income x is the sum of employment 
earnings wdn, ened ioymant: insurance benefits wdrv and non- 
employment income y, where w = hourly wage,° d = length of the 
workweek, n = employment rate (number of weeks of employment as a 
percentage of K) over the cycle, r = the UI replacement ratio, and 


v = the rate of UI-compensated unemployment (v <1 -n). 


Equation 3 reflects UI eligibility requirements. A person only 
qualifies for UI once he has worked a minimum number of weeks 
(nK >M) and has waited a specified period {[(l1-n)K >A]. The 
length of the benefit period vK is thus equal to the remaining 
weeks of unemployment (1 - n) K = A or the maximum number of 


benefit weeks D, whichever is shorter. 


The utility function (1) is increasing with x, decreasing with n 
and d and strictly quasi-concave in x, n and d. Since arguments n 
and d of the utility function also enter into the budget 
constraint (2) in the form of product dn, the budget constraint is 
intrinsically non-linear, which makes the optimization problem 
more complicated. One way to get around this difficulty is to 


rewrite the utility function in the following form: 
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where u* (.) is obtained by rewriting u (x, n, d) = u (x, nd/d, d) 
= u*(x, nd, d). It will be assumed that u* is strictly quasi- 
concave’ in Rrondtanded.A the? siignvot Uy is undetermined because 


it describes how u reacts to variation in d when n varies in the 


Opposite direction in order to keep nd constant. 


The optimization problem can be solved in two steps. The first 
involves determining the length of the employment-unemployment 
cycle which maximizes the rate of UI-compensated unemployment v 
for a given employment rate n. This step determines K* = K* (n, 
A, D, M), and allows us to derive the individual’s efficient 
budget constraint, fa Pine that which maximizes disposable income x 
for a given n and d. [In the second step, the utility function is 


maximized subject to this efficient budget constraint. 
2.2.2 The Efficient Budget Constraint 


This constraint can be easily derived from a figure similar to 


the one used by Fortin (1984). The solution for K* is given by: 
K* = max [(A + D)/(1 - n), M/n] (4) 
The corresponding maximum value of v is thus: 


vy* = D/K* = min [(1 - n)D/(A + D), nD/M] (5) 
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Finally, substituting (5) into (2), the efficient budget 


constraint is expressed as: 
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w, represents the opportunity cost of a marginal decrease in total 
hours worked n,, for a given d, taking into account the impact of 

this decrease on the level of UI benefits received. w, represents 
the opportunity cost of a shorter workweek d, for a given total 


number of hours n,. n, = M/(M + A+ D) is the critical employment 


rate where the functions defining K* and v* switch modes. 


These results can be interpreted as follows. Whenn > n. (in 


which case we say that the individual has a strong attachment to 


the labour market), there is a range of values for the length of 


cycle K such that the eligibility requirement nK > M is met and 
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nonworking weeks (1 - n)K do not exceed A+ D. In this case, the 
individual is induced to choose the maximum length of unemployment 
(1 - n)K* = A + D in order to reduce the loss of benefits 
associated with the existence of the waiting period A. The 
benefit period vK is then equal to D.. As long as the individual 
has a strong attachment to the labour market, any decrease in 
employment (and in K), since the length of nonworking weeks will 


always be equal to A+ D. 


For n2n., w, is equal to w(l - rD/(A + D)). This expression 


is less than the hourly wage w because the UI-compensated 


unemployment rate falls as n increases: 


dv* 
= - D/(A + D). UI thus affects workweeks in the same way 
on 
as a payroll tax at the rate rD/(A + D). 
On the other hand, w, is equal to wrD/(A + D). This figure is 


positive because a higher weekly wage pushes up UI benefits by a 
proportion r over the compensated period of unemployment. Thus 


the effect of UI on the length of the workweek is the same as a 


wage subsidy. 


When n=n the length of employment coincides with the minimum 
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period for program eligibility: nkK* = M. If the employment rate 


falls below n, (in which case the individual is said to have a 


TA oe 


weak attachment to the labour market), it is the period of 


nonemployment (and so K*) that increases, since working weeks 


remain at the minimum M. The benefit period remains equal to D. 


For n <n,, w, is given by w(l + rD/M). This variable will 
remain the same regardless of whether working hours increase as a 
result of a greater number of working weeks or a longer workweek. 
This opportunity cost increases with n: dv*/dn = D/M. Thus the 
effect of UI on working hours is the same as a wage subsidy at the 


rate rD/M. 
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The maximization of equation (1’) subject to the efficient 
budget constraint (6) generates two labour supply functions: the 
individual’s average annual supply of working hours, a* = 52(nd)* 
over his cycle, and his weekly supply of working hours (assuming 


an interior solution) : 


a* = a* (Wi, Wy, Y) (7) 


ME MOH CW oY) (8) 


The values of w, and w, vary according to whether the individual 
has a weak or strong attachment to the labour market (see 


equation (6)). 
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The signs of the partial derivatives of (7) and (8) are 


determined from neoclassical consumer theory: 


* 
ay > Jd 


d, >< 


depending on whether the substitution effect is greater 
or less than the income effect on the total working hours 


supply. 


if total working hours are a gross substitute for weekly 
working hours, and a, < 0 if total annual leisure is a 


normal good. 


depending on whether the substitution effect is greater 


or less than the income effect on weekly working hours 


supply. 


if weekly working hours is a gross substitute for total 
working hours, and d, < 0 if leisure during working weeks 


is a normal good. 


In the model, the decision to have a strong or weak attachment 


to the labour market can be made endogenous. The consumer’s 


optimum is calculated by first assuming that n, < n* < 1, then 


that 0 < n* <n,; after comparing the corresponding utility 


levels, the highest of these optimum values is retained. 
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2.3 Incorporation of Taxes and Transfers other than UI 


The model can easily be extended in order to take into account 
the existence of taxes and other transfers. The consumer’s budget 


constraint (equation 6) may be rewritten on an annual basis as 


follows: 
§2x.=.52. (w,nd.+ wade you~.T) (52(w, nd ery, a) Hye) (9.) 
The function T (.) represents income taxes net of transfers 


other than UI. For the purposes of simplicity, it is assumed that 
the accounting period used to calculate taxes and transfers other 
than UI corresponds to the individual’s cycle K. T (.) is thus 
equal to the average annual amount of income taxes net of 
transfers other than UI paid by the individual in the course of 
his cycle.® It will also be noted that expression 52 (w,nd + w,d) 
represents annual employment income plus annual UI benefits. This 
formula is valid as long as UI payments are treated as employment 
earnings by the tax system and the other transfer programs. c 


represents taxable income other than earned and transfer income. 


Because of income-tested transfers and income tax progressivity, 
the variable T is a piecemeal linear function of the sum of 
employment income and UI benefits. Let us define the linear 
income tax net of transfers function for the i-th income bracket 


(assuming m brackets corresponding to m tax rates T,;) as follows: 


= 47 = 
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where T, represents the level of income tax net of transfers at 


the minimum taxable income R, in brackstti;. 


By substituting (10) for T (.) in constraint (9), the linearized 


budget constraint associated with bracket i is obtained: 


Dex = 52 (we (1 = 7, jnd + w, (1 = 7p) a4 (11) 


The last term in parentheses on the right-hand side of equation 
(11) represents the virtual non-employment income corresponding to 
bracket i. The consumer’s optimum is calculated by directly 
applying Hausman’s (1981) algorithm. This is the method currently 
used to solve the FR general equilibrium model developed at the 


Economic Council of Canada. 


2.4 Procedure for Setting Utility Function Parameters 


We propose here the adoption of the indirect utility function 
used by Hausman and Ruud (1984) in their analysis of the labour 
supply of couples. It is basically an extension of Hausman’s 
utility function, used in the FR model, and is capable of 


analyzing two labour supply functions simultaneously. While the 


Prd. 


Hausman and Ruud paper concerns the labour supply of each member 
of a couple, we will use their function to derive both the supply 
of weeks and the supply of weekly working hours offered by an 
individual. A significant advantage of this utility function is 


that backward-bending supply curves are permitted. 
The function is expressed as follows: 
V= (exp (b,w, + biw,)) ©« y* (i2Z) 
where 
Pere Yone Sabra wo da Wy eS (g,w,° + Tawa" ee 2K" Wows ) 


ignoring, for simplicity’s sake, income taxes and transfers other 


than UL. 


y’ is annual non-employment income (y’ = 52y) and k, b,, bj, Ss, 
d., dy, g, and g, are the 8 parameters to be determined. (12) is 
a Gorman polar form, so that preferences are quasi-homothetic (see 


Deaton and Muellbauer, 1980). 


The uncompensated labour supply functions derived from (12) are 


as follows: 


Stor a rreg,wyet Hone. Seri: ceo.) 
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These functions are linear in (virtual) non-employment income 


and quadratic in the marginal wage rates. 


The expenditure function is easily derived by solving 
equation (12) for y’. The direct utility function is obtained by 
solving for w,, wy, and y’ as functions of a, d and at usingi (3), 
(14) and the budget constraint (6) and by substituting in the 


indirect utility function (see Hausman and Ruud, p. 244). 


The 8 parameters of the indirect utility function must be 
selected for each representative individual. The method we 
ade involves imposing 8 linear constraints on the coefficients 
of the two labour supply functions. The value for each of the 8 
parameters is determined by solving these 8 equations for each 
individual. The 8 constraints are chosen so that information from 


econometric studies on labour supply can easily be used. 


The first two constraints are derived by assuming that equations 
(13) and (14) are respected for values of a*, d*, w,, wy and y’ 
corresponding to the benchmark year. This calibration procedure 


is used in virtually all computable general equilibrium models. 
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The third constraint forces s = 0. Note that s appears as a 
constant in the expression y* and has no effect on labour supply 
responsiveness to wages and virtual income. This constraint might 
be considered as a standardization rule. In any event, it is 
always possible to carry out a sensitivity analysis of the results 


for different values of s. 


The last five constraints determine the value, in the benchmark 
year, of the compensated and uncompensated elasticities of each 
labour supply (a* and d*) with respect to the wage rate w, as well 
as the compensated cross-elasticity of d* with respect to w,. A- 
survey of existing empirical literature on labour supply was of 
some assistance in assigning values to these elasticities. The 
algebraic calculation of the elasticities requires equations (13) 
and (14), the definitions of w, and w, given in (6), as well as 
Slutsky equations for the two labour supplies. Specifically, the 


symbols EY and E; , are used to represent, respectively, the 


j 
compensated and uncompensated elasticities of variable i with 


respect to variable j, from which we obtain: 


Easy = (W/a*) [g. Ww, + k wy + b, (dy wy + dy wy + (15) 


3, ay OW, a Wy + kw, Wy + kwy w,) ] 


Eat,y = Eye y - w/a* [b, (a* w, + d* w,)] (16) 


at 1 a 


Eye w = (w/d*) [gy wy + k w, + by (d, w, + dy wy t+ (17) 


WwW + 
Ja Wa Wa + Dy Wy Wyt k w, wy + k wy w,)] 


re “ * ‘ ; 
Bae wy ¥: Ey Drone w/d* [by (a* W, + d* Wy) ] (18) 
4 . E 
Bitty ae (W/O. Kk Sb mara gs w, + kwy - a*)] (19) 
where 
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using equation (6) and defining d* = 52 d+. 


2.5 Choice of Parameters 


Despite the great number of econometric studies on labour supply 
in Canada and in the United States, there is little agreement on 
the precise values of the relevant elasticities. Moreover, few 
studies in Canada have distinguished between the elasticities of 
annual and weekly working hours with respect to wages (see, 


however, Fortin 1979, Ham and Hsiao 19849 and Smith and Stelcner 
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1985). There is only one study, to our knowledge, that offers 


results on the compensated cross-elasticity i a (Fortin 19739). 
ie: 


A controversy has raged in Canadian literature in recent years on 
the differences between Canadian and U.S. labour supply 
elasticities. In fact, according to some empirical results (e.g., 
Nakamura and Nakamura 1981, Robinson and Tomes 1985), the wage- 
elasticity of women is negative in Canada. These results run 
counter to most American studies, which have found this elasticity 
to be positive (see Killingsworth 1983). Other Canadian studies 
(Stelcner and Breslaw 1985) have obtained results similar to those 
of U.S. studies (e.g.,.Fortin 1979, Stelcner and Breslaw 1955; 


Mazany 1985, Normand 1986, Prescott, Swidinsky and Wilton 1986). 


Given such uncertainty about elasticity values, it will be 
important to analyze how simulation results may be affected by 


parameter choices. 


Table 2-1 presents, for five representative groups, tentative 
values for the five elasticities needed to calibrate the model. 
In each case, upper and lower limits are suggested for the 
elasticity values. The following considerations entered into the 
selection of these figures: 


1 The upper limits for Eos were derived from Table 2 


and Eas, 


Ww Ww 


of Fortin-Rousseau (1986). 
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The lower limits for the same variables were taken from 
Table 3.3 of a paper by Osberg (1986) surveying Canadian 
literature on labour supply. In this survey, Osberg appears 
to support elasticity figures that are more conservative than 
corresponding American figures. The compensated labour 
supply elasticity for married women is derived from Cloutier 


(1986). 


Compensated and uncompensated elasticities for weekly working 
hours were obtained by dividing compensated and uncompensated 
annual working hours elasticities by five. The figures are 
consistent with the results of Hanoch (1980) for the United 
States and of Stelcner and Smith (1985) for Canada. These 
studies were concerned exclusively with the labour supply of 


married women, however. 


Starting from the results of Fortin (1979), the compensated 
cross-elasticity of annual services supply with respect to 
the cost of leisure during nonworking weeks (corresponding to 
w,) works out to -0.2 for married men. According to this 
result, annual and weekly hours act as net substitutes. 
Limits of 0.1 and 0.3 were selected for this elasticity, and 
the same elasticity values were used for the other 


demographic categories, since information on them was not 


available. 
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Note that the values selected for Table 2-1 elasticities satisfy 
some local restrictions imposed by consumer theory. Thus the 


compensated labour supply elasticities 


= E E 
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are all positive. 


2.6 Exogenous Weekly Working Hours - 


The model can be simplified if one is ready to assume that d is 
exogenous for the worker and fixed at a level d (e.g., Rea, 1977). 
In this case, it is assumed that annual working hours are only 
adjusted by making changes to working weeks, the length of the 
workweek remaining exogenous. In this case, the efficient budget 
constraint is still given by equation (6) but the restriction 
d=dis imposed. Figure 2-1 illustrates this constraint. 0Oyc 
represents the budget constraint with no UI (assuming again no 
taxes and no other income security programs). OyBC illustrates 


the efficient budget constraint with UI. The segment yB 


os 5 5 we 


corresponds to the situation where the individual has a weak 
attachment to the labour market COr nes n.).--In this*case w, = 


w(l + rD/M) and is represented by the slope of yB. 


On the segment BC, the individual has a strong eee to the 
labour market (n, <n <1) and the slope of this segment is given 
by w, = w(l - rD/(A + D)). The virtual weekly non-wage income 
associated with this situation is given by y’ s=y+wd=y+t 


(wrD/(A + D)) d (see Figure 2-1). 


Maximizing the utility function u* (x, nd, d) =u* (x, nd) 
ascending to equation (6) yields the individual’s constrained 
average annual labour supply over his cycle (a* = 52 n* d): 


a* =a* (w,, y + w, d) (20) 
with w, and w, defined in equation (6), or equivalently. 


ax = a* (Wy, Y’) | (20') 

Assuming an interior solution, the individual’s optimum 
corresponds to a tangency point between the efficient budget 
constraint and the indifference curve yielding the highest level 
of utility (not shown in Figure 2-1). The individual’s attachment 
to the labour market can be endogenized using the approach 


described in Section 2.2. 
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The Hausman utility function (1981) as used by FR can be adopted. 
to derive a functional form for equation (20). The linear 
uncompensated labour supply function corresponding to this utility. 


function can be written as: 
ar B20 toa) Wet aor eA, Ny d) (21) 


where a), a,, a, are the three parameters to be determined. Taxes 
and transfers other than UI can be easily incorporated into the 
model using an approach similar to the one presented in 


Section. 3 
2.7 Extensions to the Basic Model 


The model may be extended in several directions to make it 
better reflect actual UI regulations or to relax some of the 


simplifying assumptions. 


i) Up to now, it has been assumed that all nonemployment is the 
outcome of individual utility-maximizing choices, given the 
presence of UI and other transfer programs. However, it can 
be argued that this assumption is unrealistic, at least over 
short-term periods (Phipps, 1987). Demand-side constraints 
may interfere with individual labour supply decisions in many 


ways. Thus, given the existence of specific human capital 
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associated by a particular job, an individual on temporary 
lay-off may prefer to wait for recall rather than to search 
for another job. Moreover, an unemployed worker who is 


looking for a job may find none available. 


Recent theoretical work has provided various explanations for 
the existence of "rationed" unemployment consistent with both 
rational behaviour and the absence of any exploitable 
mutually advantageous exchange in the markets (for a survey 
of this literature, see Stiglitz, 1984). Until now, however, 
empirical studies have been unable to choose one proposed 
hypothesis to explain job rationing over the others. Given 
the state of our knowledge, a reasonable starting approach is 
to view part of unemployment as constituting a constraint on 
labour supply, without attempting to formally justify its 
existence. Indeed, recent empirical work (Ham, 1986) yields 
evidence supporting the hypothesis that constraints exist in 


the labour market. 


Quantity constraints could be easily introduced in the model 
using a procedure proposed by Phipps. From econometric 
evidence, a probability of constraint is retained for each 
representative individual in the model. Then, each 
individual is replaced by 10 replicas of himself/herself. 
Finally, it is assumed that a fraction of these 10 


individuals, corresponding to the probability of constraint, 


ii) 


iii) 
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are effectively rationed in their labour choices. Sensitivity 
analysis with respect to the assumptions retained for the 
values of the probabilities of constraint could then be 


performed. 


The model might be extended to take into account other 
parameters of unemployment insurance: minimum and maximum 
limits on contributory employment income, the functional 
relationship between the number of contributory working weeks 
and the maximum number of weeks of unemployment with UI 
benefits, the presence of a work test, the repayment of a 
fraction of UI benefits above a certain annual income level. 
These extensions do not pose any particular theoretical 
difficulties and are left to the reader. Note, however, that 
they do increase the complexity of the budget constraint and 
have the effect of raising the programming costs and time 


involved in solving the model. 


The model predicts that all UI payments received by claimants 
will be completely utilized. This must be considered extreme 
behaviour, even though generally a significant proportion of 
beneficiaries (between 25 and 35 %) uses their benefits 
completely. This prediction of the model stems directly from 
the assumptions that u, = 0, i.e., that cycle duration does 
not enter as an argument into the utility function, and that 


the gross wage rate w is exogenous. Let us discuss each 


iv) 
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assumption in turn. Assuming uy, = 0 means that, for a given 
consumption level and employment rate, the individual is 
indifferent to the choices of the frequency and the duration 
of his periods of employment. This assumption makes it 
possible to break the optimization problem into two steps, 
considerably simplifying the model. Indeed, our efforts to 
relax the assumption that u, # 0 have so far been 
inconclusive. Moreover, to our knowledge, the sign and size 
of uy, has not been studied; this information is essential for 
setting the parameters of any utility function using K as an 
argument. A more promising approach to relax the full UI 
benefits utilization result would be to assume that there is 
a relationship paueeen the individual’s gross wage rate and 
the duration of his periods of employment and nonemployment. 


We are presently working in this direction. 


The model described in this paper is concerned only with the 
effects of UI on labour supply. One way to take the effects 
of UI on labour demand into account would be to introduce the 
number of workers N and the hours worked H as distinct inputs 
in the production function. In its present version, the FR 
model assumes that firms are indifferent to the choice of N 
and H in determining the number of person-hours of work NH 
needed to maximize profits. This assumption is valid only if 
the elasticity of production with respect to the number of 


workers N is equal to the elasticity of production with 
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respect to working hours per worker H. To my knowledge, this 
prediction has never been empirically tested for Canada. 
Studies on data from the United States and Britain (e.gq., 
Feldstein 1967, Leslie and Wise 1982) do not appear to 
support this result. Note, however, that virtually all 
computable general equilibrium models make this assumption, 


mainly for simplicity’s sake. 


As the FR model is developed in the future to take into 
account 1) the presence of fixed employment costs (hiring and 
training costs and non-hourly fringe benefits), 2) overtime, 
and 3) the distinct treatments of N and H by the tax system, 
it will become important to treat the demands for N and H 
separately in the model (see Fortin 1985 for a discussion of 
this topic). This would be necessary, for example, in order 
to simulate adequately the introduction of an experience- 
rating policy. Indeed, experience rating penalizes employers 
who resort to layoffs rather than reduced workweeks to lower 
their labour input in response to slackening demand for their 


products. 


Finally, it would be interesting to extend the model in order 
to take into account the influence of UI on other individual 
choices: job search, worker mobility, work effort, etc. (see 


Cousineau 1985). 
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2.8 On Simulating Forget Report Recommendations 


Important modifications to the basic model are needed in order 
to simulate the impact of reforms such as the annualization of UI 
benefits proposed in the Forget Report (1986, Recommendation ous 
Under this reform, the level of weekly benefits would be 
proportional to the weekly average of insurable earnings over the 
52 weeks preceeding the beginning of the unemployment spell. In 
terms of our model, this means that the UI replacement ratio r is 
now proportional (at a rate r) to the individual’s rate of 


employment n. 


Indeed, the level of weekly UI benefits during UI-compensated 
weeks of unemployment is now given by P=r wa/52. Therefore, the 
UI replacement ratio, which is defined as the ratio of P to the 
weekly labour earnings wd, is r=r) wa/(52 wd). Since a = 52nd, we 


thus have: 
Ser on (22) 


Note that r increases from 0 to r as n rises from 0 to l. 
Equation (22) introduces a non-linearity in the individual’s 
efficient budget constraint, as r becomes an endogenous variable 
in the model. Substituting equation (22) into equation (6) and 
assuming, to simplify the presentation, that the length of the 


workweek is d, the efficient budget constraint is now: 


a 


x* = W, nd + Wy d + y (23) 
where 
w (1 - mD/(A + D)) LE ene weet 
eet = 
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The marginal opportunity cost of leisure w,* ax*/(nd) can be 


obtained by differentiating (23) with respect to nd: 


lA 
2) 
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w (1 = rD(2n -1)/(A + D)) reat 
Wed rh (24) 
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From equation (24), it is clear that the opportunity cost of 
leisure increases/decreases with annual hours of work 52 nd when 


the individual has a weak/strong attachment to the labour market. 


The explanation for such a result is simple. When 0 <n <Q, 
(weak attachment) the UI system acts as a wage subsidy at a 


marginal rate given by 2rnD/M. Thus, the importance of the 
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marginal wage subsidy rises with n, which explains why dw, */4(nd) 


is positive. 


On the other hand, when n, < n < 1/2, UI acts as a wage subsidy 
at a marginal rate of rD(1 - 2n)/(A + D). However, in this case, 
the importance of the marginal wage subsidy decreases with n. 
Moreover, for nates 1/275 N's Ly the effect of UL at the margin is 
the same as a wage tax at a marginal rate of r D(2n - 1)/(A + D). 
Clearly, this tax rate increases with n. This explains why 


aw, */4(nd) is negative for n, ¢n <¢ 1 (strong attachment). 


Figure 2-2 illustrates the efficient budget constraint with the 
annualization reform. It is assumed that d = d and that there are 
no taxes or other transfers. This constraint is given by OyBC. 
The segment yB corresponds to a weak attachment situation. The 
slope of this segment at any given level of n is thus w,* = w (1 + 
2rnD/M) from equation (24). Moreover, the segment yB is convex 
from the origin. On the other hand, the segment BC corresponds to 
a high-attachment situation. The slope of this segment 
(illustrated at point D) is given by w,* = w (1 - rD(2n - 1)/(A + 


D)) and the segment is concave from the origin. 


The individual’s optimal hours of work can be obtained from a 
linearization procedure. Assuming an interior solution to the 
optimization problem, one must have at the individual’s optimum 


n* d: x* = w,* n,* d + y’ where y” is the individual’s virtual 
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weekly non-wage income at the optimum. This linearized budget 
constraint is illustrated by the line y” D in Figure 2-2, under 
the assumption that the optimum is at point D. y’ can be obtained 
by equating this linearized budget constraint to the actual budget 
constraint given by equation (23): w,* n* d+ y’ = W, n*d + Wy d 
+ y. Isolating y” in this equation yields: 

y =yrtw d + (Wed = Wo ee ns d (25) 
Substituting in equation (25) the definition of w,, w, and w,*, as 
given in equations (23) and (24) with n = n*, y” can also be 


expressed as: 


y + wrn**dD/(A + D) if nak once 
yea ot piles ae. (25’) 
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This linearization procedure allows us to use equation (20’) 


with w, replaced by w,* to solve for the individual’s average 


annual labour supply: 


with w,* and y’ derived respectively from equations (24) and 
(25’). Note that equation (26) is now a structural form and not a 
reduced form as in equation (20’), since both w,* and y’ depends 


on a* (or equivalently on n*). 


So 


Assuming, as in Section 2.6, that equation (26) has a linear 


tunctional form, it can be rewritten as: 
SF ome Bnet a iWetiatarO2y- (2613 
Substituting the definition of w,* and y” in (26’) and using 


n = a/(52d), it is easily shown that (26’) can be expressed as a 


second-degree polynomial in a*: 


A a**? +Ba*+C=0 (27) 
with 
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The roots of equation (27) for a* can be solved for both the high 
and the low attachment cases. The root which is admissible and 


with the highest level of utility (checking also for the corner 
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solutions at a = 0, a = 52 n, d and a = 52 da) corresponds to the 
individual’s optimum. (The probability that two roots for a* 


yield the same level of utility is of measure zero.) 


Introducing income taxes and other transfers into the model is 
straightforward (see Section 2.3). Moreover, it is possible to 
endogenize the length of the workweek d, using a similar approach. 


However, this makes the model much more complex to program. 


Note finally that the annualization proposal can be simulated 
together with other recommendations of the Forget Commission such 


ass: 


~ The introduction of er Nei eligibility conditions (such 
as a minimum number of hours of work, H, (e430 Lit 
Recommendation 23 of the report), during the reference 
period. In this case, the last inequality in equation (3) 
becomes n dK > H or, equivalently, nK > H/d = M’. Thus M’ 


may vary with d across representative individuals. 


- Equalization of employers’ and employees’ payroll tax rates 


(Recommendation 46.1). 


- Funding of UI benefits limited to UI contributions 


(Recommendation 45). This could be modeled by introducing a 


2.0 
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UI budget constraint into the model, and by endogenizing the 


payroll tax rate. 


Introducing income supplementation, education or training 
programs funded by the reduction in UI benefits made possible 
by the annualization proposal (e.g., Recommendations 7, 8, 
13, 14). Here, there are many degrees of freedom concerning 
the choice of the parameters of these programs as the Forget 
Report remains quite evasive in this respect. For example, 
the implicit-cum-explicit marginal tax rate for a given class 
of low-income households could be made endogenous (reflecting 


a particular reaction function for the government). 


Suppression of the age limit (65 years in the current system) 


for eligibility to UI (Recommendation 22). 


Conclusion 


The traditional labour/leisure choice framework used to analyze 


the impact of UI on labour supply is based on many simplifying 


assumptions. In particular, it is usually assumed that: 


all unemployment is the outcome of individual labour/leisure 


choices; 


L466 


- the gross wage rate received by the individual is unaffected 


by experiences of employment and nonemployment;_ 


~ the individual’s horizon is one year; and 


~ hours of work per week worked are fixed. 


In this chapter, I present a labour supply model that takes into 
account tax and transfer programs (including UI) and that allows 
these two last assumptions to be relaxed in tractable and 
computable way. Moreover, it is shown how the model might be 
extended in order to take demand-side rationing into account. I 
also illustrate how the model could be used to simulate reforms 


such as those proposed in the Forget report. 


Further work is needed to endogenize the skill level of each 
individual, in line with the human-capital literature. This would 
allow the individual’s gross wage rate to be dependent on his/her 
work experience. It would also make it possible to relax one 
extreme prediction of the model -- the full utilization of UI 


benefits by the individual. 


NOTES 
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It can be used to modify the whole tax-transfer system, as 
well as to change a small. part of the system (i.e., to design 
a policy change, to eliminate one troublesome segment of the 
budget curves or to modify its slope). 


Thanks to Denis Gauthier for suggesting the denominator of 
this FPRR. 


The guaranteed income is the amount of transfers each 
individual would have received if he or she did not work. 
Any income other than earnings and transfers reduces the 
guaranteed income. This is consistent with the assumption 
that income other than earnings and transfers is exogenous. 
FR assumed guaranteed income to be the amount of transfers 
when no income other than transfers is received. 


Marginal taxes raised are redistributed as per-capita lump- 
sum transfers. 


This interpolation is done between 0 and $28,000 of labour 
income (1981 dollars). 


For this section, explicit-cum-implicit transfers other than 
UI are ignored. This is discussed further in Section 4.3. 


The strict quasi-concavity of u* (.) implies that this 
property holds for U (.); the reverse is not true, however. 


One alternative would be to assume that the accounting period 
for social assistance is the same length as for UI (i.e., one 
week). However, this complicate the budget constraint (see 
Goulet 1986 and Lévesque 1986). 


The Ham and Hsiao study is not very useful for our purposes, 
however, because the sign of their estimated compensated 
labour supply elasticity for weekly hours is negative. This 
violates an important restriction of consumer theory. 


Table l-l 


Benchmark Average Net Wage Elasticities 


Compensated Uncompensated 
net wage elasticity net wage elasticity 

Singles under 30 0.26 6.44 
Singles 30-64 0.5t9 0705 
Single-parent 

family heads 51 0.34 
Married men 0.24 GvVo#z 
Married women 0.63 0.52 


Note These are unweighted averages. 


Table 1-2 


Basic Data Requirements for the G. E. Model 


2 Sa a a tect OE eS es 2 Ce a nl 
Description Source/method 
ce Ee Ne eee ee 


Aggregate Data 


Total Peueetaen in the labour 
force (16-64 years old) 


Net domestic product at factor 
cost (NDP at FC) 


implicit indirect tax rate 


-Mid-year net stock of capital 
(MYNSK) 


Payroll taxes 


Payroll tax rate 


Tax rate on the return to 
Capital 


Implicit aggregate wage rate for 
each 3 skill categories 


Rate of return on fixed capital 
Mrcre, Data 


Compensated and uncompensated net 
wage elasticities of labour 


supply 


° 


Annual hours worked 


Income tax net of transfers 


Income subject to tax other than 
earnings 


Wage rate 


Number of individuals represented 
by each individual in the model 


Marginal net income tax rate 


Census 


Provincial Economic Accounts 
(PEA) 
(NDP/NDP at FC) - 1 (PEA) 


Fixed Capital Flows and Stocks, 
ONTAL LO Uo neta toate! 


Statistics Canada, GNP Division 
National Accounts Section 


(Payroll taxes/wages, salaries 
and SUPRA MAREE OY labour income) 


(PEA 


Calculation from direct taxes, 
corporate and government business 
enterprises (PEA) and the rate of 


return on fixed capital 


Aggregation from the Survey of 
Consumer Finances (SCF) data 


(NDP at FC - payroll) / MYNSK 


FR (1984) 


Calculation from SCF data 


Calculation using the DIAM 


ne ep 5 


Calculations from SCF * data 


SCF 


Calculation with the DIAM 


I ——— 


Wage rate calculations are not supported by the SCF methodology. 


Table 1-3 


Basic Micro Data Requirements for the DIAM** 


Description Source/method 

1 Income subject to tax SCF 
(other than earnings 
and U.I. benefits) 

2 Investment income SGF 

3 Number of dependent children SCn> 
aged 4 to 12 

- Number of dependent children = Lad 
aged 13 and older 

5 Number of dependent children Scr= 
aged 14 and younger 

6 Number of dependent children SCF* 
aged 15 and younger 

h Number of dependent children SCr* 
aged 16 and 17 

8 Number of dependent children SCE 
aged 18 and older 

9 Unemployment benefits received SCF 


10 Housing rent - 
ll Municipal taxes - 
12 Spouse's net income Calculation with the DIAM 


13 Spouse's gross income Calculation from SCF data 


* See Section 1.3. 
** These are the data requirements for running the DIAM. The data 
requirements for its construction are outlined in Section 1.3. 


Table 1-4 


Alternative Net’Wage Elasticities 


Compensated Uncompensated 


1 Compensated and uncompensated elasticities lowered by } 
(eeters, to’ colufin-n/2 in Table 1-5). 


- Singles under 30 ORS 0.08 
- Singles over 30 02. a 0.03 
- Single-parent 

family heads O20 te ys 
- Married men Dielz 0.005 
- Married women 0.32 OD eo 


These elasticities are unweighted averages. 
Please see Table 1-1 for the benchmark elasticities. 
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Table 2-1 


Tentative labour supply elasticities for setting model parameters 


Cc 
* E 5 
aw a* Ww a 3W Eat ow =a? ow 


Married women 0.18 0.7 -0.2 0.6 Ov0O4 Q.14 =-0.04 6 fe “0.1 =-0.3 
Heads of 0.15 Gos 0.05980 12 0.03 0.09 O° GL 0.04 =—JeL =O.2 
Single-parent ; . 

families 

Single O63) Oe Risen Ore) 03251 0.08 U2u06 O02 “0.1 -0.3 
persons 

under 30 

Single Oe & nS -0.1 i fe a! Q.0i2, 01.06 =0'..00d2 -0.006 .=-0.1 <90.3 
persons ; 

over 30 

Married men On 0.15 #071 0.005, 03.02% 0,03 =—0..002 O.001 -0.1 =0.3 
ee ce nm cance ncn mnnnnnnnnn nee enna Sts sss 
ft... = lower limit 


uel. = upper limit 


Figure l-l 


A General Equilibrium Model for the 
Study of the Tax-Transfer System 
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Figure 1-2 


Illustration of a Polynomial Approximation 
to a Piece-Wise Linear Budget Curve 


Income 
after 
Tax 


H H° Hours 


Figure 2-1 


The Efficient Budget Constraint with 
Length of the Workweek Exogenous 


(Average Weekly Disposable Income Over the Cycle) 


w[1-rD/(A+D)] Cc 


eerertr tr wwmeowxeoceoceeacweecaeecc ses & 


(Average Weekly Working Hours Over the Cycle) 


Figure 2-2 


The Efficient Budget Constraint with Annualization 
of UI Benefits and the Length of the Workweek Exogenous 


(Average Weekly Disposable Income Over the Cycle) 


(Average Weekly Working Hours Over the Cycle) 
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